Using a decellularized splenic matrix as a 3D scaffold for hepatocyte cultivation in vitro: a preliminary trial.
Using a decellularized liver matrix (DLM) to reengineer liver tissue is a promising therapy for end-stage liver disease. However, the limited supply of donor organs still hampers its potential clinical application, while a xenogenic decellularized matrix may bring a risk of zoonosis and immunological rejection. Therefore, an appropriate alternative scaffold is needed. In this research, we established a decellularized splenic matrix (DSM) in a rodent model, which preserved the 3D ultrastructure, the components of the extracellular matrix (ECM) and the native vascular network. The DSM and DLM had similar components of ECM, and similar mechanical properties. Hepatocytes were seeded to the DSM and DLM for dynamic culturing up to 6 d, and distributed both in decellularized sinusoidal spaces and around the vessels. The TUNEL-positive cell percentage in a dynamic culturing decellularized splenic matrix (dDSM) was 10.7% ± 3.6% at 3d and 25.8% ± 5.6% at 5d, although 14.2% ± 4.5% and 24.8% ± 2.9%, respectively, in a dynamic culturing decellularized liver matrix (dDLM) at the same time point (p > 0.05). Primary hepatocytes in the dDSM and dDLM expressed albumin, G6pc and Ugt1a1. The gene expression of Cyp2b1, Cyp1a2 and HNF1α in the gene transcription level revealed hepatocytes had lower gene expression levels in the dDSM compared with the dDLM at 3d, but better than those in a sandwich culture. The cumulative albumin production at 6 d of culture was 80.7 ± 9.6 μg per million cells in the dDSM and 89.6 ± 4.6 μg per million cells in the dDLM (p > 0.05). In summary, the DSM is a promising 3D scaffold for hepatocyte cultivation in vitro.